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Accelerated crucible rotation 
technique 
crystal growth and, 206 
Ackeret formulas, | 
Acoustics 
ocean bottom, 232-33 
oceanic, 219-24 
Acoustic tomography 
oceanic, 233-34 
Acoustic waves 
Kutta condition and, 412-14 
Adaptive grid techniques, 490 
Adiabatic flat plates 
boundary layers on, 322 
Advection, 128 
Aerodynamics 
see Sports ball aerodynamics 
Aeroengine exhaust 
Kutta condition and, 414 
Aircraft 
wing-tip vortex/flap vortices 
interaction of , 530 
Air entrainment 
coating flows and, 84-86 
Airfoil flow 
wind-tunnel walls and, 494-95 
Airfoils 
Kutta condition and, 432-35 
shearing transformations and, 
492-93 
Air pollutants 
dispersion over complex ter- 
rain, 239-65 
Algebraic grid generation, 490- 
503 


Arthenius kinetics 
combustion waves and, 270 
Astrophysics 
multicomponent convection 
and, 32-34 
Atlantic Ocean 
equatorial undercurrent and, 
359 
Rossby-gravity waves in, 361 
subsurface countercurrents in, 
360 
Atmospheric processes 
modeling of 
criteria for, 241-44 
Axial compressors, 1 
multistage, 3 


B 


Bagley end correction, 50 
Bagley plots, 50 


Ball aerodynamics 
see Sports ball aerodynamics 
Baseball aerodynamics, 167-77 
nonspinning baseball tests in, 
173-77 
principles of, 167-71 
spinning baseball tests in, 
171-73 
Bidisperse suspensions 
lateral segregation and con- 
vection in, 100 
Biot-Savart integral, 541 
Biot-Savart law, 526, 527, 528, 
538 
Bismuth-silicon-oxide 
Czochralski flow of, 198 
Black box 
perturbed boundary layers 
and, 322-23 
Blade coating, 74-75 
Bluff bodies 
Kutta condition and, 411 
separated flows around 
Kutta condition and, 427- 
31 
wake of 
thermal effects in, 3 
Bluff obstacles 
turbulent flow around, 458 
Bodies of revolution 
at subsonic Mach numbers, 3- 
4 


Boltzmann's superposition prin- 
ciple, 46 
Boolean operations 
grid generation and, 500-2 
Boundary effects 
equatorial ocean circulation 
and, 375-77 
Boundary layers 
calculation methods for, 324- 


regions of, 325-26 
shock waves and, 3 
surface roughness in, 328-32 
see also Perturbed boundary 
layers 
Boundary layer suction, 4 
Boussinesq approximation 
Czochralski bulk flow and, 
199 
Box model, 132 
Boycott effect, 106 
Brillouin point, 427, 430 
Brownian diffusion, 104 
Bulk dilatation 
perturbed boundary layers 
and, 341, 347 


shock wave/boundary layer in- 
teractions and, 348 


Cc 


Capillary number 

dip coating and, 71-74 

film formation and, 67-69 
Cauchy's vorticity formula, 542 
Caustics, 221 
Centrifugal flow 

crystal-growth melts and, 192- 

93 


Centrifuge experiments 
flux dependence on gravity in, 
31 
Chapman-Jouguet detonation, 
272 


Clarification zone, 93 
Coating flows, 65-87 
air entrainment and, 84-86 
capillary number and, 67-69 
computer simulation of, 82-84 
contact angles and, 84-86 
instability of, 79-82 
metered by coating meniscus, 
71-79 
premetered, 69-71 
rectilinear, 66-67 
Coating meniscus 
coating flow metering by, 71- 
79 


curvature restrictions on, 70- 
71 
surface tension and, 68 
Combustion waves 
doubly infinite plane model 
for, 273-74 
mathematical model for, 274- 
76 
paradigm models for, 268-73 
see also Subsonic combustion 
waves 
Complex flows 
narrow plumes in, 454-67 
Compositional convection, 36-37 
Earth’s core and, 39-40 
Compressible flows 
bulk dilatation and, 341, 347 
lateral divergence and, 341, 
346-47 
longitudinal curvature and, 
341-46 
Compression corners 
shock wave/boundary layer in- 
teractions and, 350 
Compression zone, 94 
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Computer simulation 
of coating flows, 82-84 
Concave curvature 
perturbed boundary layers 
and, 342-46 
Connective tissue 
transport phenomena in, 31 
Constitutional supercooling, 35 
Continuity equation 
for turbulent boundary layers, 
324 
Continuum hypothesis, 121 
Convection 
see specific type 
Convective fractionation, 37 
Convergence zones, 221 
Convex curvature 
perturbed boundary layers 
and, 342-46 
Coordinate transformations 
grid generation and, 488-90 
Coriolis accelerations, 241 
Cricket ball aerodynamics, 152- 
67 
dynamic tests in, 158-64 
meteorological conditions and, 
166-67 
optimum swing conditions in, 
164-66 
principles of, 152-54 
Static tests in, 154-58 
Crystal growth 
accelerated crucible rotation 
and, 206 
double-diffusive convection 
and, 34-35 
normal freezing and, 212 
in space, 210-11 
Crystal growth melts, 191-212 
Czochralski bulk flow and, 
193-94 
numerical simulation of, 
198-206 
Czochralski process and, 191- 
93 
variants of, 206-11 
flow visualization in, 194-98 
zone melting and, 211-12 
Crystallization 
sidewall, 37 
Crystallization convection, 36-37 
Curveball 
aerodynamics of, 171-73 
Czochralski bulk flow, 193-94 
boundary conditions for, 200- 
1 


dependent variables of, 199 

magnetic fields and, 207-8 

numerical simulation of, 198- 
206 

similarity parameters for, 196- 
97 


vorticity-stream function for- 
mulation and, 201-6 
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Czochralski process, 191-93 
variants of, 206-11 


D 


Deep Sea Drilling Project, 572 
Deflagration waves 
see Combustion waves 
Dendritic interfaces 
growth rates of, 35-36 
Density stratifications 
layer formation in 
eddy viscosity and, 33 
Diffusion 
see specific type 
Diffusion coefficients 
multicomponent convection 
and, 30 
Dip coating, 71-74 
Dirac delta functions, 451 
Dispersion 
in estuaries, 141-45 
longitudinal, 129 
in estuaries, 142 
Taylor's model of, 130-32 
mechanisms of, 128-30 
of nonconserved substances, 
133-35 
in rivers, 135-41 
Dispersion models, 119-45 
for conserved substances, 132- 
33 
ensemble means and time 
averages in, 122-27 
fundamental equation of, 121- 
22 
instrumentation and, 127-28 
Dividing-streamline height 
air pollutant dispersion and, 
243-44 
Doppler effect, 2, 4-9 
Doppler-Mach cone 
discovery of, 2 
Double-diffusive convection, 11, 
27 
crystal growth and, 34-35 
magma chambers and, 36-39 
magnetic fields and, 34 
see also Multicomponent con- 
vection 
Dynamic wetting 
coating flows and, 84-85 


E 


Earth's core 
compositional convection and, 
39-40 
solidification at, 35 
Eddies 
planetary waves and, 228 
sound transmission and, 229- 
30 


Eddy diffusivity, 130 
oceanic layer formation and, 
30, 33 
Eddy simulation 
turbulent shear layers and, 
322 
Eddy viscosity 
layer formation in density 
stratifications and, 33 
oceanic layer formation and, 
30, 33 
flows and, 336-37 
Effective longitudinal dispersion 
coefficient, 131 
Eikonal equation 
oceanic acoustics and, 220 
Ekman divergence, 380, 382, 
387 
El Nino, 359, 399-404 
sea-surface-temperature ano- 
malies and, 361 
Elastic liquids 
hole-pressure errors and, 49 
Elliptic methods 
grid generation and, 503-10 
Energy conversion 
Kutta condition and, 439-43 
Ensemble means 
dispersion models and, 122-27 
Equatorial currents, 359-60 
Equatorial ocean circulation, 
359-406 
boundary effects and, 375-77 
currents and, 377-78 
El Nino and, 399-404 
equations of motion for, 362- 
71 
equatorially trapped waves 
and, 372-74 
islands and, 377 
linear continuously stratified 
models for, 367-71 
solutions to, 382-89, 391- 
95 
long-wavelength approxima- 
tion and, 374-75 
nonlinear continuously strati- 
fied models for, 371 
solutions to, 389-91 
reduced-gravity models for, 
364-66 
surface-layer models for, 363- 
67 
solutions to, 379-82 
thermodynamic 
mixed-layer models for, 
366-67 
Equatorial oceans 
sea-surface-temperature ano- 
malies in, 359, 361 
Equatorial resonances, 392 
Equatorial undercurrent, 359 
Estuaries 
dispersion in, 141-45 


dispersion of nonconserved 
substances in, 133-35 
dispersion of pollutants in, 
132-33 
gravitational circulation in, 
144-45 
longitudinal dispersion in, 142 
Extrudate swell, 50-51 
Extrusion rheometry, 48-51 


F 


Fermat's principle 
oceanic acoustics and, 220 
Feynman path integrals 
underwater acoustics and, 227 
Flaring, 201 
Floating-zone melting 
crystal growth and, 211-12 
Fluid element displacement 
equations for, 453-54 
turbulent diffusion and, 448- 
54 
Fluid layers 
superimposed 
multicomponent convection 
in, 14-17 
Fluids 
multicomponent convection 
in, 13-14 
Forcing terms, 504 
Fourier transforms 
underwater acoustics and, 225 
Frenet-Serret formulas, 535 
Froude number, 241-44, 256, 
259-60 


G 


Gas-liquid drops 
see Multiphase drops 
Gaussianity 
dispersion and, 135-39 
Geology 
multicomponent convection 
and, 36-39 
Geophysics 
multicomponent convection 
and, 39-40 
Glacial isostasy 
mantle convection and, 576- 
603 
Golf ball aerodynamics, 177-88 
dimple geometry and, 184-88 
principles of, 177-79 
Golf balls 
forces on 
measurements of, 180-83 
trajectories of 
computation of, 183-84 
Gothert rule, 3 
Gravitational fields 
mantle viscosity and, 583-84 


multicomponent convection 
and, 13-14 
Gravity 
coating flows and, 67 
multicomponent convection 
and, 31-32 
Greenland Sea bottom water 
double-diffusive convection 
in, 27 
Grid generation, 487-520 
adaptive grid movement and, 
510-19 
algebraic, 490-503 
Boolean operations and, 500-2 
concavity controls and, 503- 
10 
coordinate transformation and, 
488-90 
elliptic methods and, 503-10 
Hermite transformation and, 
491-93 
hyperbolic methods and, 503 
multisurface transformation 
and, 493-500 
partial differential equations 
methods and, 503-10 
shearing transformation and, 
491-93 
Grids 
supersonic flow and, 3 


H 


Hadamard-Rybezynski formula, 
310 
Head-wave phenomenon, 2 
Heat-salt fingers, 14-17 
Heavy gases 
atmospheric dispersion of 
ensemble means and, 123 
Helmholtz equation 
underwater acoustics and, 224 
Hermite-Birkhoff interpolation, 
493 
Hermite interpolation 
defective, 493 
Hermite transformations 
grid generation and, 491-93 
High-speed flames 
subsonic, 282-84 
Hilbert transform, 418, 420 
Hills 
three-dimensional 
air pollutant dispersion and, 
247-60 
flow structure around, 247- 
51 
two-dimensional 
towing tank and, 263-64 
Hindered settling, 94-98 
Hodge theory, 518 
Hole-pressure errors 
elastic liquids and, 49 
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Horizontal mixing 


Hugoniot diagram 
discontinuous deflagration 
waves and, 269 

Humidity 

swing bowling and, 166-67 
Hyperbolic methods 

grid generation and, 503 


I 


Inclined channels 
enhanced sedimentation in, 
105-14 
Incompressible flows 
Crighton-Leppington problem 
and, 436 


lateral divergence and, 341, 
346-47 


longitudinal curvature and, 
341-46 
vorticity and, 523-57 
Indian Ocean 
Rossby-gravity waves in, 361 
Internal waves 
oceanic sound transmission 
and, 230-31 
Islands 
equatorial waves and, 377 


K 


Kelvin waves 
dispersion relations for, 394 
equatorial currents and, 378 
equatorially trapped, 360, 
373-74, 384 
propagation of, 386 
reflection of , 376 
Knuckleball 
aerodynamics of, 173-77 
Kutta condition, 411-44 
characteristics of, 412-16 
energy-conversion mechanisms 
and, 439-43 
leading-edge flows and, 427 
nozzle flows and, 431-32 
oscillating airfoils and, 432-35 
separated flows and, 427-31 
shear-layer receptivity and, 
435-39 
steady trailing-edge flows and, 
416-19 
unsteady trailing-edge flows 
and, 419-26 
Kutta-Joukowsky hypothesis, 
411 


L 


Lagrangian transport method, 
133, 135 


PCs 611 

a 

equatorially trapped waves 

and, 374 
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Lakes 
multicomponent convection 
in, 24-25 
Laminar flows 
sedimentation and, 107-14 
shear stress at capillary wall 
for, 49 
Langmuir cells 
windrow formation and, 30 
Laplace-Beltrami operator, 518 
Lateral divergence 
boundary layers 
and, 341, 346-47 
Lava 
convective fractionation and, 
37 
komatiite 
top cooling and, 37 
Leading-edge flows 
Kutta condition and, 427-31 
Linear density gradients 
Froude number and, 244 
Linear viscoelastic field theory 
mantle convection and, 576- 
77 
Linear viscoelasticity 
polymer melts and, 46-48 
polymer solutions and solids 
and, 45-46 
Liquid-liquid drops 
see Multiphase drops 
Liquid natural gas tanks 
multicomponent convection 
in, 25 
Lithosphere 
as thermal boundary layer, 
$72-73 
Local induction approximation, 
535-39 
Log law 
turbulent boundary layers and, 
326 
Longitudinal curvature 
perturbed boundary layers 
and, 341-46 
shock wave/boundary layer in- 
teractions and, 348-49 
Longitudinal dispersion, 129 
in estuaries, 142 
Taylor's model of, 130-32 
Low-speed flames 
propagation of, 276-79 


M 


Mach cone, 2 
Mach number 

origin of, 1-2 

subsonic 

bodies of revolution and, 3- 
4 
subsonic combustion waves 
and, 267-68 
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convective heat transfer in, 
38 
double-diffusive convection 
in, 36-39 
Magnetic fields 
Czochralski growth in, 207-8 
thermal convection and, 33-34 
Magnus effect, 151-52, 160, 167 
Mantle 
physical properties of , 590 
Mantle convection, 561-604 
glacial isostasy and, 576-603 
high-Rayleigh-number flows 
and, 592-96 
hydrodynamic models of, 589- 
603 
internal heating and, 596-99 
ocean floor and, 572-73 
plate tectonics and, 39 
radial mixing length and, 601- 
3 


surface kinematics and, 566- 
72 
viscosity variations and, 599- 
601 
Mantle discontinuities 
internal buoyancy and, 584- 
88 
Mantle shell 
linear stability of , 590-92 
Rayleigh number of, 592-93 
Mantle viscoelasticity 
deglaciation-induced polar 
wander and, 588-89 
Mantle viscosity 
gravitational field and, 583-84 
planetary rotation and, 581-83 
postglacial sea levels and, 
577-81 
Marangoni effects, 35 
Marangoni flows, 193 
Marangoni number, 197 
Materials science 
multicomponent convection 
and, 34-36 
Melt fracture, 51 
Mesoscale, 219 
oceanic sound transmission 
and, 228-31 
Metallurgy 
multicomponent convection 
and, 34-36 
Meteorological flows 
step changes in, 333 
Molecular diffusion, 128 
coupled, 21-22 
gravity and, 31-32 
turbulent dispersion and, 450 
Momentum equation 
boundary-layer approximation 
to, 324 


Monodisperse suspensions 
sedimentation of, 93-98 
Multicomponent convection, 11- 
40 


astrophysics and, 32-34 

chemical studies and, 30-32 

direct applications of, 24-25 

geology and, 36-39 

geophysics and, 39-40 

laboratory experiments in, 14- 
18 


metallurgy and, 34-36 

oceanography and, 26-30 

stability analyses in, 18-24 
Multiphase drops, 289-318 

stability of, 312-16 

static, 292-302 

translation of, 302-11 

vapor explosions and, 316-18 
Multisurface transformation 

grid generation and, 493-500 


N 


Navier-Stokes equations, 418, 
425-26, 438 
Czochralski bulk flow and, 


Near-field flow, 194 
Newtonian cooling 
equatorially trapped waves 
and, 374 
Newtonian liquids 
shear rate at capillary wall 
for, 49 
two-dimensional flow of, 66 
Nonorthogonality 
fluid-dynamic equations and, 
491 
Normal freezing 
crystal growth and, 212 
Nozzle flows 
Kutta condition and, 431-32 


oO 


Ocean floor 
heat flow and topography of, 
$72-73 
y 
multicomponent convection 
and, 26-30 
Ocean sound transmission, 217- 
35 
acoustic environment and, 
219-24 
analytic models of , 224-28 
inverse techniques and, 231- 
34 


mesoscale and internal-wave 
effects and, 228-31 
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Ocean tomography, 233-34 
Ocean waves 
equatorially trapped, 371-74 
unstable, 360-61 
Orr-Sommerfeld equation, 112 


P 


Pacific Ocean 
equatorial undercurrent and, 
359 
Rossby-gravity waves in, 361 
subsurface countercurrents in, 


Parabolic equation 
underwater acoustics and, 
224-27 
Partial differential equations 
grid generation and, 503-10 
Peclet number, 104, 449 
Perturbed boundary layers, 321- 
53 
black box and, 322-23 
levels of complexity of, 322- 
24 
multiple, 347-52 
outer layer disturbances and, 


pressure gradient changes and, 
337-40 

rapid-distortion theory and, 
327 

surface roughness and, 328-33 

wall blowing and, 336-37 

wall heat flux and, 333-36 

wall region disturbances and, 
328-37 


see also Turbulent shear layers 


Planetary rotation 
nontidal acceleration of 
mantle viscosity and, 581- 
83 
Planetary waves 
mesoscale effects and, 228 
Plate tectonics, 561, 563-65 
mantle convection and, 39 
Plumes 
homogeneous turbulence and, 
467-82 
steady complex flows and, 
454-67 
PNK theory, 106 
Polar wander 
deglaciation-induced 
mantle viscoelasticity and, 
588-89 
Pollutant dispersion 
over complex terrain, 239-65 
in estuaries, 132-33 
Polydisperse suspensions 
sedimentation of , 98-104 


Polyethylene 
flow curves from, 50 
linear 
melt fracture and, 51 
strain hardening in elongation 
and, 58 
uniaxial stretching and, 55 
Polyethylene melts 
steady shear rate flow of 
superimposed oscillations 
on, 53 
Polyisobutylene 
strain hardening in elongation 
and, 58 
Polyisobutylene solutions 
shear rate flow of 
superimposed oscillations 
on, 53 
Polymer melts 
boundary conditions for, 49 
extrusion rheometry and, 48- 
51 
linear viscoelasticity and, 46- 
48 
multiaxial stretching and, 58- 
61 
rheogoniometer for, 52-53 
theometry of, 45-61 
shear-flow behavior of, 53-54 
uniaxial stretching and, 54-58 
viscometric flows in, 51-54 
Polymers 
amorphous 
molten state of, 46 
Polymer solutions 
cross diffusion in, 30-31 
Polystyrene 
uniaxial stretching and, 55 
Polystyrene solutions 
shear rate flow of 
superimposed oscillations 
on, 53 
Polyvinylchloride 
boundary conditions for, 49 
Prandtl number 
turbulent, 333, 335 
transport of heat and, 325 
Pressure gradients 
perturbed boundary layers 
and, 337-40 
shock wave/boundary layer in- 
teractions and, 348-49 
Pycnocline 
vertical movement of, 364-65 


R 


Rabinowitsch-Weissenberg cor- 
rection, 49 
Rapid-distortion theory 
perturbed boundary layers 
and, 327 
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Rayleigh drag 

equatorially trapped waves 

and, 374 

Reynolds number, 3 

origin of, 1 
Reynolds-Schmidt product, 241 
Rheogoniometers 

for polymer melts, 52-53 
Rheometers 

multiaxial stretching, 58-61 

Munstedt’s, 55 

uniaxial stretching, 54-58 
Rheometry 

extrusion, 48-51 

polymer melt, 45-61 
Ribbing lines, 79-82 
Richardson number, 241 
Rivers 

dispersion in, 135-41 
Roll coating, 75-79 
Rosenhead-Moore approxima- 

tion, 529 
Rossby-gravity waves, 361, 372- 
74, 376 

dispersion relations for, 394 

equatorial currents and, 378 

equatorial resonances and, 392 

equatorially trapped, 384 

propagation of, 386 

ray theory and, 392-95 
Rossby number, 241 
Rosseland approximation 

Czochralski bulk flow and, 

199 


Salinity 
gravitational circulation in 
estuaries and, 144 
longitudinal flux of, 142-44 
Salinity gradients 
layer formation from, 17-18 
Salt fingers, 14-17 
existence in the ocean, 26-27 
Schlieren method, 2 
Seafloor 
heat flow and topography of, 
572-73 
Seafloor spreading 
Hess’ hypothesis of , 563-64 
Sea levels 
postglacial 
mantle viscosity and, 577- 
81 
Sea-surface-temperature anoma- 
lies, 359, 361, 366-67, 
370, 389 
El Nino and, 400-1 
Sedimentation, 91-116 
in inclined channels, 105-14 
Kynch’s theory of, 94 
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of monodisperse suspensions, 
93-98 
of polydisperse suspensions, 
98-104 
Semiconvection, 33 
Shadow zones, 221 
Shear dispersion, 129 
Shear flow, 51-54 
instability of 
Kutta condition and, 412 
polymer melts and, 53-54 
straining and, 478 
thin clouds in, 466-67 
turbulent, 474-78 
Shearing transformations 
grid generation and, 491-93 
Shear layers 
Kutta condition and, 435-39 
Shear stress 
surface roughness and, 331- 
32 
Shock wave/boundary layer in- 
teractions, 347-52 
pressure and temperature 
variations in, 321 
Shock waves 
boundary layers and, 3 
Sidewall crystallization, 37 
Silicon 
Czochralski flow of, 198 
Slide coater, 71 
Slot coater, 69-70 
Snell's law 
oceanic acoustics and, 220 
Solar ponds 
multicomponent convection 
in, 24-25 
Solitons, 536 
Sommerfeld problem, 414 
Sonar 
development of, 218 
Sound transmission 
see Ocean sound transmission 
Southern Oscillation, 401-2 
Space 
crystal growth in, 210-11 
Spatial-instability theory 
Kutta condition and, 415 
Sports ball aerodynamics, 151- 
88 
baseball, 167-77 
cricket ball, 152-67 
golf ball, 177-88 
Stall flutter, 4 
Stars 
diffusion rates in, 12 
heat/salt diffusive convection 
and, 32-33 
rotating 
multicomponent convection 
and, 33 
thermal convection in 
magnetic fields and, 33-34 


Stefan-Boltzmann radiation 
Czochralski bulk flow and, 
200-1 
Stokes flow, 310 
Stokes law, 91-92 
Straining flows 
normal diffusion in, 455-56 
turbulent diffusion in, 478 
Strouhal number, 432, 442 
Subsonic combustion waves. 
267-86 
Sulfide ore deposits 
oceanic 
flow phenomena and, 36 
Sunspots 
convection theory and, 34 
Superposition principle 
Boltzmann's, 46 
time-temperature, 48 
Supersonic airfoils 
Ackeret formulas and, | 
Supersonic flow 
adverse pressure gradients 
and, 348-49 
grids in, 3 
Supersonic projectiles 
head wave of, 2 
Surface curvature 
perturbed boundary layers 
and, 341-46 
Surface roughness 
step changes in 
boundary layers and, 328- 
32 
Surfaces 
turbulent flow onto, 479-81 
turbulent flow parallel to, 
481-82 
Surface tension 
coating films and, 68 
multicomponent convection 
and, 35 
Suspensions 
see specific type 
Svanberg vorticity, 202 
Sverdrup balance, 385-86, 388 
Swift-Steiber approximation, 77 


T 


Taylor-Green problem, 543 
Tensor product interpolant, 501 
Thermal convection 

magnetic fields and, 33-34 
Thermocapillary flow 

crystal-growth melts and, 193 
Thermohaline convection, 11 
Thickening zone, 94 
Thin clouds 

in shear flows, 466-67 
Thin-filament approximation, 

526-29 


applications of, 529-32 
limitations of , 532-34 
Time averages 
dispersion models and, 122-27 
Tollmien-Schlichting waves, 415 
local induction approximation 
and, 535 
Towing tank 
air pollutant dispersion and, 
244-47 
two-dimensional hills and. 
263-64 
Trade winds 
reversal of. 360 
Trailing-edge flows 
Kutta condition and, 416-26 
Transitional-speed flames 
propagation of, 280-82 
Trouton ratio, 58 
Turbines, | 
Turbulence 
homogeneous 
broad plumes in, 467-82 
inhomogeneous 
diffusion calculations in, 
471 
Turbulent diffusion, 128, 447- 
83 
analysis in terms of fluid- 
element displacement, 
448-54 
homogeneous, 467-82 
near the source, 467-73 
steady complex flows and, 
454-67 
onto surfaces, 479-82 
over time, 473-78 
Turbulent diffusivity, 461 
Turbulent energy transport equa- 
tion, 325 
Turbuient flows 
around bluff obstacles, 458 
Turbulent shear layers 
Navier-Stokes equations and. 
322 
see also Perturbed boundary 
layers 


U 


Underwater acoustics 
parabolic equation and, 224- 
27 


Vv 


Vapor explosions 
multiphase drops and, 316-18 
Vertical mixing 
equatorially trapped waves 
and, 374 


Viscometric flows, 51-54 
Volcanoes 
andesitic 
double-diffusive convection 
and, 39 
lava from 
convective fractionation 
and, 37 
von K4érm4n-Cochran centrifugal 
flow, 192-93 
Vortex breakdown, 545-47 
Vortex flows 
three-dimensional, 523-57 
Vortex ring 
energy spectrum of, 555 
instability of, 550 
Vortex tubes 
axial flow in, 554 
isolated 
motion of, 526-39 


Vorticity 
smooth distributions of, 539- 
53 


WwW 


Wall heat flux 

boundary layers and, 333-36 
Water-methanol mixtures 

diffusion in, 21 
Waves 

see Ocean waves 
Weather 

swing bowling and, 166-67 
Wiener-Hopf problem, 414, 420 
Wind profiles 

Froude number and, 244 
Windrows 

Langmuir cells and, 30 
Winds 
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equatorial currents and, 379- 
99 
see also specific type 
Wind tunnels 
supersonic, 3 
Wings 
ground effects on, 4 
Wing-tip vortices 
flap vortex interaction with, 
530 


Y 


Yanai wave, 374 
Yoshida jet, 382-83 


Z 


Zone melting 
crystal growth and, 211-12 


